The transition from the two-body to the many-body system is one of the important areas of study physics. Since the two-body problem is largely solved in atomic physics, it is advantageous to investigate the atomic fewbody problem, statically and dynamically. Theoretically, the simplest model to use is the independent particle model (IPM), which ignores interaction between the electrons and uses only single-particle wave functions.
We show that in relativistic heavy ion collisions the IPM can be used to predict cross sections for multiple ionization in a single collision with good accuracy, although some systematic deviations are found which may point to electron correlation effects.l,2 According to the IPM, multiple ionization and multiple excitation should follow a binomial distribution. This distribution has been observed in satellite K x-ray spectra (simultaneous Kand L-vacancy production),3 hypersatellite spectra (simultaneous double Kvacancy production), It in multiple-ionization and multiple capture,5-7 and in recoil ion measurements. 8, 9 Thin targets of Cu, Ag, and Au were deposited on 50-~g/cm2 C backings; the effect of the backing was taken into account in the cross section analysis.
Target thicknesses were determined (to ± 10 percent) by alpha particle energy loss or by x-ray attenuation. Ps(n,N)
If electrons can be ejected from more than one shell, e.g. from three shells, the cross section for stripping m electrons is given by l,2 n,+n~n,=m 1: P, (n"N,) P,(n"N,) P,(n"N,) 2~bdb, (2) where the subscripts 1, 2, and 3 refer to the three shells considered.
To compute om' for Ps we use the semiclassical approximation (SCA) (Fig. 3a) , where M-shell ionization is dominant, the measured cross sections exceed the rPM cross sections, especially at low Zt. We attribute the discrepancy to the LMM Auger effect, as discussed below.
Major evidence of multiple-ionization effects in these collisions is found not only in the multiple-ionization cross sections themselves but also in the fall-off of the reduced Single-electron ionization cross section ol/Zt 2 with increasing Zt. We emphasize that binding and other perturbing fie'-'t \ " . . comes into play and the factors PM n (1""PM)N-n in Eq. (1) can cause double and triple ionization to be more likely than single ionization.
., .
. In conclusion, multiple-electron ionization in charge-changing collisions has been observed for the first time in collisions that are amenable to calculations. Overall, the present data are in good agreement with the independent-electron approximation, suggesting that electron correlation effects must be small, at least for high-Z targets, where larger cross sections make the data most accurate. The data at low Zt' for U 68 + provide an -7 -opportunity for measuring Auger yields in systems where one can specify that only one shell is active, instead of summing over all shells, as is done in single-vacancy atoms.
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